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APPARATUS FOR DETERMINING 
COMPATIBILITY BETWEEN DEVICES 

CROSS REFERENCE TO RELATED 
APPLICATIONS 

This application is a Continuation of and claims priority to 
US. patent application Ser. No. 11/006,052 entitled, 
METHOD AND APPARATUS FOR DETERMINING 
COMPATIBILITY BETWEEN DEVICES, and Was ?led on 
Dec. 6, 2004 now US. Pat. No. 7,464,212. 

TECHNICAL FIELD 

Embodiments of the invention generally relate to the ?eld 
of electronic systems, and more particularly, to an apparatus 
for determining compatibility betWeen devices. 

BACKGROUND 

Management software and/or applications for a system that 
includes one or more interchangeable devices (hereinafter 
referred to as a “modular system”) often determine interop 
erability/compatibility of each device to be coupled to the 
modular system. Modular systems may include, but are not 
limited to, modular server systems, carrier cards, or intercon 
nect boards. Interchangeable devices (hereinafter referred to 
as “devices”) may include, but are not limited to, blades, 
carrier cards, interconnects, modules, slots or connectors. 
Management softWare may apply one or more ?xed rules to 

one or more device parameters to determine compatibility 
betWeen devices. If found compatible, the devices are enabled 
to operate Within the modular system. This may include 
enabling communication and poWer links betWeen the 
devices. 

Since modular systems are designed to interchangeably 
couple many different devices, using ?xed rules to determine 
compatibility is problematic. Fixed rules may become out 
dated as neW devices become available. Accordingly, using 
?xed rules to determine compatibility may inhibit the inter 
changeable characteristics of a modular system. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The invention is illustrated by Way of example, and not by 
Way of limitation, in the ?gures of the accompanying draW 
ings in Which like reference numerals refer to similar ele 
ments and in Which: 

FIG. 1 provides a partial vieW of a modular platform, 
according to one embodiment; 

FIG. 2 illustrates an electronic system, according to one 

embodiment; 
FIG. 3 is an isometric vieW of an interconnect, according to 

one embodiment; 
FIG. 4 is an architectural diagram of a compatibility man 

ager, according to one embodiment; 
FIG. 5a illustrates rules, according to one embodiment; 
FIG. 5b illustrates a table including parameters and asso 

ciated rules, according to one embodiment; and 
FIG. 6 is a How chart of an example method to determine 

compatibility, according to one embodiment. 

DETAILED DESCRIPTION 

Embodiments of the invention are generally directed to a 
method and apparatus for determining compatibility betWeen 
devices. A compatibility manager is introduced herein. The 
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2 
compatibility manager is operable to obtain a table from a 
module When the module is coupled to a slot. The slot is 
included on an interconnect and has parameters associated 
thereWith. The obtained table includes the module’s param 
eters and rules associated thereWith. The compatibility man 
ager applies the rules to the slot’s parameters to determine the 
module’s compatibility With the slot. 

FIG. 1 provides a partial vieW of a modular platform 100, 
e.g., a server, according to one embodiment. Server 100 may 
be a telecommunications server designed to be compliant 
With the PCI Industrial Computer Manufacturers Group 
(PICMG), Rev. 3 .0, Advanced Telecommunications Comput 
ing Architecture (ATCA) Base Speci?cation, published Dec. 
30, 2002 (hereinafter referred to as “the ATCA 3 .0 base speci 
?cation”). FIG. 1 shoWs a partial vieW of server 100 having 
selected portions removed for clarity. 

Server 100 includes three interconnect boards 110, 120 and 
130. Each interconnect board contains input/output (I/O) 
connectors 108 Which couple to a backplane 106. I/O con 
nectors 108 may enable devices coupled to a given intercon 
nect board to communicate With server 100 system manage 
ment devices and/or devices on other interconnect boards. 
Each interconnect board also contains a poWer connector 109 
Which provides poWer to an interconnect board through 
poWer links (not shoWn in FIG. 1) in backplane 106. 

FIG. 2 illustrates an electronic system, according to one 
embodiment. Electronic system 200 represents a block dia 
gram of server 100 With additional elements to perform sys 
tem level functions. Electronic system 200 includes commu 
nication channel(s) 202, system control logic 204, system 
memory 206, system I/O interfaces 208, mass storage 210, 
interconnects 212, compatibility manager 214 and system 
applications 216, each coupled as depicted. 

In an example embodiment, interconnects 212 include 
interconnect boards 110, 120 and 130. In addition, commu 
nication channel(s) 202 may include communication links 
routed through backplane 106. System control logic 204 may 
invoke an instance of system applications 216 to provide 
system management functionality to interconnect boards 
110, 120 and 130. System management functionality may be 
provided through communication channel(s) 202 or a com 
bination of communication channel(s) 202 and system I/O 
interfaces 208. Other elements of electronic system 200 may 
also communicate in the same manner to interconnect boards 
110,120 and 130. 
As described in more detail beloW, system control logic 

204 may also invoke an instance of compatibility manager 
214 to determine compatibility for a module-to-module or a 
module-to-slot coupling. 

FIG. 3 is an isometric vieW of interconnect board 110, 
according to one embodiment. Interconnect board 110 
includes modules 302 A-H, slots 306 A-H, I/O connectors 
108 and poWer connector 109. In an example embodiment, 
interconnect board 110 may be a carrier card designed to 
couple one or more modules (e.g., module 302A-H) to one or 
more slots (e.g., slot 306A-H). 
Module 302H includes a connector 310H. Connector 310H 

communicatively couples module 302H to slot 306H. 
Although not shoWn in FIG. 3, modules 302A-G also contain 
connectors to communicatively couple each module to its 
respective slot. 

In an example embodiment, connector 310H couples com 
munication links responsive to I/O interfaces/communication 
ports (not shoWn in FIG. 1) on module 302H and slot 306H. 
Connector 310H may also include links to couple poWer to 
module 302H. The poWer, for example, may be routed 
through slot 306H and poWer connector 109 to poWer links in 
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backplane 106. Before enabling communication or power 
links, interoperability or compatibility betWeen module 3 02H 
and slot 306H is determined (e.g., by compatibility manager 
214). This compatibility determination is explained in more 
detail beloW. 

In an example embodiment, compatibility is determined by 
applying one or more rules associated With module or slot 

parameters to determine compatibility upon coupling. Mod 
ule and slot parameters may include such parameters as a 
number of differential signal pairs supported (hereinafter 
referred to as “lanes”), pin con?guration, poWer require 
ments, thermal/ cooling requirements, or other mechanical or 
electrical requirements, and the like. Module and slot param 
eters may also include an interconnect communication pro 
tocol(s) supported. A supported interconnect communication 
protocol may include, but is not limit to, Ethernet, PCI-Ex 
press, Advanced Switching, Fibre Channel, In?niBand, Star 
Fabic, RapidI/O, and the like. 
When a module’s or a slot’ s parameter indicate support for 

a communication protocol, additional parameters may be 
speci?c to and/ or implied for that particular communication 
protocol. For example, a module that is designed to operate in 
compliance With the PCI-Express Base Speci?cation, Rev. 
1.0a, published Apr. 15, 2003 (hereinafter referred to as “the 
PCI-Express Speci?cation”) requires a hierarchical commu 
nication ?oW betWeen devices coupled via point-to-point 
communication links. Devices may include, for example, 
modules 302A-H and slots 306A-H. Accordingly, for a com 
patible coupling, the communication ports associated With 
each device may need to meet these hierarchical require 
ments. 

In an example embodiment, slots 306A-H may also be 
referred to as “carrier bays” and modules 302A-H may also be 
referred to as “meZZanine cards.” A meZZanine card may be, 
for example, a module that provides additional functionality 
to a carrier board When coupled to a carrier bay, although the 
invention is not limited in this regard. For example, a meZZa 
nine card may contain mass storage, graphics processors, I/O 
processors, etc. 

As mentioned previously, interconnect board 110 may be a 
carrier card. Interconnect board 110 may also operate in 
compliance With a proposed PIGMG speci?cation. This pro 
posed PIGMG speci?cation provides guidelines for the 
design and operation of carrier cards and meZZanine cards. 
The proposed PICMG speci?cation is knoWn as the 
Advanced MeZZanine Card (AMC) Speci?cation (hereinafter 
referred to as “PICMGAMC.0”). PICMGAMC.0 describes a 
process called E-keying. As part of the PICMG AMC.0 
E-keying process, a module’s or slot’s parameters and rules 
associated thereWith are presented by the module or slot When 
coupling to the carrier card (e.g., interconnect board 110). 
These parameters and associated rules, for example, may be 
included in a table stored on a storage medium accessible to 
the module or slot (not shoWn in FIG. 3). The table may be 
made accessible or transmitted by a module or slot to system 
resources (e.g., compatibility manager 214) after or upon 
coupling to the carrier card. Making accessible or transmit 
ting the table may be referred to as “presenting” the table and 
system resources receiving or accessing the table may be 
referred to as “obtaining” the table, although the invention is 
not limited in this regard. 

System resources may then apply the rules in the table. As 
explained in more detail beloW, the applied rules determine 
Whether each module-to-slot and/ or module-to-module cou 
pling is compatible. Based, at least in part, on this determi 
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4 
nation, system resources may enable and/or con?gure com 
munication and/or poWer links (e.g., routed through 
connector 310H). 

According to an embodiment, modules 302 A-H and slots 
306 A-H are designed to be compliant With the above men 
tioned E-keying process. For example, module 302H is to be 
communicatively coupled to slot 306H via connector 310H. 
Module 302H includes a memory (not shoWn in FIG. 3). The 
memory includes a table. The table includes module 302H’s 
parameters and rules associated thereWith. Upon coupling to 
slot 306H, module 302H may present this table (e.g., through 
connector 310H) to system resources associated With inter 
connect board 110. 
Once module 302H presents the table, system control logic 

204 invokes an instance of compatibility manager 214. Com 
patibility manager 214 then obtains the table and makes deci 
sions based in part on the information contained in the table. 

If compatibility manager 214 determines that module 
302H and slot 306H are compatible, then system control logic 
204 may enable communication and poWer links through 
connector 310H or invoke an instance of system applications 
216 to generate a compatibility indication (e.g., a ?ag). The 
compatibility indication may then be temporarily stored in a 
memory (e. g., system memory 206), although the invention is 
not limited in this regard. 

FIG. 4 is an architectural diagram of a compatibility man 
ager, according to one embodiment. Compatibility manager 
400 includes a compatibility engine 410, control logic 420, 
memory 430, I/O interface 440, and optionally one or more 
applications 450, each coupled as depicted. 

Compatibility engine 410 includes a table feature 412, and 
determination feature 414. Table feature 412 obtains a table 
presented from a module or slot. The table includes the mod 
ule’s or slot’s parameters and rules associated thereWith. 
Determination feature 414 then applies the rules to determine 
compatibility of a module or a slot upon coupling to another 
module or another slot. 

Control logic 420 controls the overall operation of com 
patibility manager 400 and is intended to represent any of a 
Wide variety of logic device(s) and/or executable content to 
implement the operation of compatibility manager 400. Con 
trol logic 420 may Well comprise a microprocessor, netWork 
processor, microcontroller, ?eld programmable gate array 
(FPGA), application speci?c integrated circuit (ASIC), or 
executable content to implement such control features, and/or 
any combination thereof. In alternate embodiments, the fea 
tures and functionality of control logic 420 may Well be 
implemented Within compatibility engine 410. 

In an example embodiment, control logic 420 invokes an 
instance of compatibility engine 410 to determine compat 
ibility of a module or a slot upon coupling to another module 
or another slot. 

As used herein, memory 43 0 is intended to represent a Wide 
variety of memory media including, but not limited to volatile 
memory, non-volatile memory, ?ash and programmatic vari 
ables or states. 

According to an example embodiment, memory 430 is 
used to temporarily store a table obtained from a module or 
slot. The table includes the module’ s or slot’s parameters and 
rules associated thereWith. Memory 430 may also tempo 
rarily store one or more parameters associated With other 
modules or other slots as Well as other system parameters 
used to determine compatibility. 

I/O interfaces 440 provide a communication interface 
betWeen compatibility manager 400 and an electronic sys 
tem. For example, compatibility manager 400 may be imple 
mented as an element of a communication netWork (e. g., 
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electronic system 200), wherein I/O interfaces 440 provide a 
communication interface betWeen compatibility manager 
400 and the communication netWork via a communication 
channel (e.g., communication channel(s) 202). Control logic 
420 can receive a series of instructions from application soft 
Ware external to compatibility manager 400 via I/O interfaces 
440. The series of instructions may invoke control logic 420 
to implement one or more features of compatibility engine 
410. 

In an example embodiment, compatibility manager 400 
may include one or more applications 450 to provide instruc 
tions to control logic 420. Such applications 450 may Well be 
invoked to generate a user interface, e.g., a graphical user 
interface (GUI), to enable administration features, and the 
like. In alternate embodiments, one or more features of com 
patibility engine 410 may Well be implemented as applica 
tions 450, invoked by control logic 420 to invoke such fea 
tures. 

In an example embodiment, upon coupling to slot 306H, 
module 302H presents a table (e.g., through connector 310H). 
The table includes module 302H’ s parameters and rules asso 
ciated thereWith. Once compatibility manager 400 obtains the 
table, compatibility manager 400 then invokes an instance of 
table feature 412 to temporarily store the table (e.g., in 
memory 430). 

After table feature 412 has stored the table obtained from 
module 302H, compatibility engine 410 invokes an instance 
of determination feature 414. Determination feature 414 
accesses the table speci?c to module 302H (e.g., from 
memory 430). Determination feature 414 Will also obtain one 
or more parameters speci?c to slot 306H (e.g., stored in 
memory 430). Determination feature 414 then applies the 
rules associated With module 302H’s parameters to slot 
306H’s parameters. The rules are applied to determine the 
compatibility of module 302H When coupled to slot 306H. 

In an example embodiment, the parameters of slot 306H 
may be implied to include parameters of one or more other 
modules coupled to interconnect board 110. These param 
eters may indicate that one or more of slot 306H’s parameters 
also include parameters obtained from one or more other 
modules. For example, these implied parameters may indi 
cate the type of connection (e.g., a PCI-Express connection) 
betWeen slot 306H and another module or modules. For pur 
poses of subsequent discussion, the implied parameters of the 
one or more other modules are considered to be part of slot 
306H’s parameters. 

In an example embodiment, each rule associated With mod 
ule 302H’s parameters are applied by determination feature 
414 to each applicable slot 306H parameter in a sequential 
order. An “applied rule” may result in none, one, or multiple 
compatible con?gurations. Thus, each sequentially ordered 
rule may be expressed in Boolean terms to resolve con?icts 
betWeen tWo or more applied rules. If one or more rules 

con?ict, determination feature 414 may use the Boolean 
terms to resolve the rules con?ict. For example, one applied 
rule indicates incompatibility betWeen module 302H and slot 
306H and yet another applied rule indicates compatibility. 
Boolean terms to resolve the con?ict may re?ect a higher 
preference for compatibility determined by one rule over 
another rule or groups of rules over one or more other rules. 

In another example embodiment, if a rules con?ict results, 
determination feature 414 forWards the rules con?ict to appli 
cations 450 to either resolve the con?ict or alloW an operator 
to resolve the con?ict. 

In another example embodiment, the rules associated With 
module 302H’s parameters may be arranged in the table in a 
sequential order or applied by determination feature 414 in a 
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6 
particular sequential order. The arranged or applied sequen 
tial order, for example, may be based on a higher preference 
for rules applied ?rst in the sequence. Con?icts may be 
avoided by determining compatibility based on a rule or a 
grouping of rules satis?ed ?rst in the sequence. 

FIG. 5a illustrates rules, according to one embodiment. 
Table 500 comprises example rules numbered 1-7. In an 
example embodiment, each of the ?rst six rules in table 500 
may be associated With one or more module or slot param 
eters. A seventh rule in table 500 is not associated With one 
particular parameter but is applied if tWo or more rules con 
?ict. 

In the folloWing rules, all examples are from the perspec 
tive of compatibility for a module coupling to a slot. This is to 
simplify the description of each rule and the invention is not 
limited to this perspective. 

Rule #1 states that a slot’s parameter matches a given 
parameter. As a result, When rule #1 is applied to the slot’s 
parameters, compatibility is based, at least inpart, on Whether 
the slot’s parameters include a parameter that matches the 
given parameter. 

Rule #2 states that a slot’s parameter corresponds to, but is 
not the same as, a given parameter. The given parameter may 
be, for example, an indication that the module Will support a 
doWnstream PCI-Express communication port. A parameter 
that corresponds to, but is not the same as, this given param 
eter is a parameter indicating support for an upstream PCI 
Express communication port. Accordingly, in this example, 
When rule #2 is applied to the slot’ s parameters, compatibility 
is based, at least in part, on Whether the slot’s parameters 
include a parameter indicating the slot supports an upstream 
PCI-Express communication port. 

Rule #3 states that a slot is to be found on a given list of 
slots. As a result, When rule #3 is applied, compatibility is 
based, at least in part, on Whether the slot is found on the given 
list of slots. 

Rule #4 states that a slot’s parameters include at least one 
parameter from a list of given parameters. As a result, When 
rule #4 is applied, compatibility is based, at least in part, on 
Whether the slot’s parameters include at least one parameter 
on the list of given parameters. 

In an example embodiment, a list of given parameters may 
be included in the table presented by module 302H upon 
coupling to slot 306H. 

In another example embodiment, the list of given param 
eters may be implied from a given module parameter associ 
ated With the rule. 

In another embodiment, the list of given parameters may be 
derived from one or more other slot or module parameters. 

Rule #5 states that a slot’s parameters include a corre 
sponding parameter for a ?rst function and include both the 
corresponding parameter and another corresponding param 
eter for a second function. As a result, When rule #5 is applied, 
compatibility for the ?rst function is based, at least in part, on 
Whether the slot’s parameters include the corresponding 
parameter. In addition, compatibility for the second function 
is based, at least in part, on Whether the slot’s parameters 
include both the corresponding parameter and the other cor 
responding parameter. 

Rule #6 states that a slot’s parameters include at least one 
parameter that is implied from a given parameter and that the 
at least one implied parameter corresponds to another given 
parameter. For example, the given parameter may be an indi 
cation of a slot’s support for a lane Width of 4. The slot’s 
support of a lane Width of 4 may then imply a parameter that 
indicates the slot supports lane Widths of 4 or less. The slot’s 
support of a lane Width of 4 or less may then correspond to a 
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minimum lane Width of 3. This corresponding minimum lane 
Width of 3, for example, may be based on What bandwidth the 
module needs to function as designed. As a result, When rule 
#6 is applied to the example above, compatibility is based, at 
least in part, on Whether the slot’s parameters include an 
indication of support for lane Widths that imply support for 
bandWidths that correspond to a minimum lane Width of 3. 

Rule #7 states that an applied rule cannot con?ict With or 
contradict another applied rule. As a result, When rule #7 is 
applied, compatibility is based, at least in part, on Whether 
one or more applied rules con?ict With one or more other 

applied rules. 
FIG. 5b illustrates a table including parameters and asso 

ciated rules, according to one embodiment. Table 550 
includes six parameters and seven rules associated thereWith. 

In an example embodiment, table 550 is presented by a 
module or slot. The rules associated With each parameter 
listed in table 550 are then applied to another module’s or 
slot’s parameters to determine compatibility upon coupling. 
The parameters and associated rules shoWn in table 550 are 

numbered 1-7 to facilitate a description of hoW they are 
applied to determine compatibility. As mentioned above, the 
rules may or may not be applied in a sequential order and thus 
application of the rules is not limited to the sequential order 
shoWn in table 550. 

In an embodiment, table 550 shoWs the contents of a table 
obtained from module 302H upon coupling to slot 306H. As 
introduced above, compatibility manager 400 may tempo 
rarily store the table in memory (e.g., memory 430). In this 
embodiment, module 302H includes the folloWing six param 
eters in table 550: (1) designed to operate in compliance With 
the PCI-Express Speci?cation; (2) a PCI-Express communi 
cation port on connector 310H is con?gured as a doWnstream 
communication port; (3) compatible With modules made 
from manufacturer “x” and compatible With slots made from 
manufacturer “y”; (4) is designed to operate in compliance 
With either the PCI-Express Speci?cation or can also operate 
in compliance With the Advanced SWitching Core Architec 
ture Speci?cation, Rev. 1.0, published December 2003, here 
inafter referred to as “the AS Core Speci?cation”; (5) a PCI 
Express communication port on connector 310H can be 
con?gured to support both doWnstream and upstream com 
munications; and (6) can support a lane Width of 4 on con 
nector 310H. 
As mentioned previously, the PCI-Express Speci?cation 

requires a hierarchical communication ?oW betWeen devices. 
The ?oW of communication moves “upstream” toWards a root 
complex or “doWnstream” aWay from the root complex. A 
root complex is described in the PCI-Express Speci?cation as 
the root of an I/O hierarchy that connects the central process 
ing unit (CPU)/memory subsystem to the I/O communication 
channel(s) of a device. 

For parameter #2 above, module 302H indicates that a 
PCI-Express communication port on connector 310H is con 
?gured as a “downstream” communication port. Since the 
PCI-Express communication port is con?gured as a “doWn 
stream” communication port, module 302H is not con?gured 
as a root device. The root device may be located, for example, 
either on interconnect board 1 1 0 (e. g., on another module), on 
another interconnect board of server 1 00. Therefore, based on 
the hierarchical requirements of the PCI-Express Speci?ca 
tion, to be compatible, the “doWnstream” con?gured commu 
nication port on connector 310H needs to connect to an 
“upstream” con?gured communication port of another slot or 
module When coupled. 

In an example embodiment, module 302H associates rules 
With the above listed parameters to generate a table that 
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8 
includes the contents shoWn in table 550. This table may be 
stored on a storage medium accessible to module 302H. The 
table may then be presented to system resources (e.g., com 
patibility manager 214). 
Once module 302H couples to slot 306H, the table is pre 

sented by module 302H, for example, through connector 
310H. Compatibility manager 400 may then obtain the table 
and apply the rules in the table to slot 306H’s parameters to 
determine Whether module 302H is compatible With slot 
306H. Based on the results of the determination, compatibil 
ity manager 400 may ?ag the module 302H to slot 306H 
coupling as compatible or not compatible. Compatibility 
manager 400 may further store indications of a required or a 
preferred con?guration of the module and/ or slot necessary to 
achieve full or operational compatibility. The ?ag and other 
indications may then be stored (e.g., in memory 430 or 
memory 206) and/or relayed to system applications 216 via 
communication channel(s) 202. The ?ag may be used to 
indicate Whether to enable communication and/ or poWer 
links betWeen module 302H and slot 306H. System applica 
tions 21 6 may also use the other indications to determine What 
con?guration parameters may be associated With the enabling 
?ag. 

FIG. 6 is a ?oW chart of an example method to determine 
compatibility, according to one embodiment. The process 
begins in block 610, Where according to an example embodi 
ment, module 302H (as shoWn in FIG. 3) is to be coupled to 
slot 306H via connector 310H. 
Upon coupling, module 302H presents a table (e. g., 

through connector 310H) to compatibility manager 400. The 
table includes the module’s parameters and associated rules 
as shoWn in table 550. The process then moves to block 620. 
Once the table is presented, compatibility engine 410 

invokes an instance of table feature 412 to obtain and tempo 
rarily store the table (e.g., in memory 430). The process then 
moves to block 630. 

In block 630, compatibility engine 410 invokes an instance 
of determination feature 414. Determination feature 414 ?rst 
obtains one or more parameters of slot 306H. In an example 
implementation, one or more parameters for slot 306H may 
have been previously obtained from slot 306H When slot 
306H Was ?rst enabled or coupled to interconnect board 110. 
Determination feature 414 then accesses module 302H’s 
table that Was temporarily stored by table feature 412. Deter 
mination feature 414 applies the rules in module 302H’ s table 
to the one or more parameters of slot 306H. Compatibility is 
then determined based, at least in part, on the applied rules. 

If determination feature 414 determines that module 302H 
and slot 306H are compatible, the process moves to block 
640. In block 640, determination feature 414 ?ags the cou 
pling of module 302H and slot 306H as a compatible coupling 
on interconnect board 110. The ?ag and possibly other con 
?guration parameters are then stored in a memory (e. g., 
memory 430) and/or relayed to system resources (e.g., system 
control logic 204.) The process may then start over if an 
indication is received by compatibility manager 400 that a 
change in parameters for either module 302H or slot 306H 
requires a neW compatibility determination, although the 
invention is not limited in this regard. 

If determination feature 414 determines that module 302H 
and slot 306H are not compatible, the process moves to block 
650. In block 650, determination feature 414 ?ags the cou 
pling of module 302H and slot 306H as a non-compatible 
coupling on interconnect board 110. The ?ag is then stored in 
a memory (e.g., memory 430) and/or relayed to system 
resources (e.g., system control logic 204). The process may 
then start over if an indication is received by compatibility 
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manager 400 that a change in parameters for either module 
302H or slot 306H requires a neW compatibility determina 
tion, although the invention is not limited in this regard. 

In an example embodiment, con?guration manager 214 
may determine compatibility for blade-to-slot and blade-to 
blade couplings in the same manner as described above for 
module-to-slot and module-to-module compatibility deter 
minations. For example, interconnect board 110 is to be 
coupled to a slot on backplane 106 through I/O connectors 
108. Upon coupling, interconnect board 110 may present a 
table including interconnect board 110’ s parameters and rules 
associated thereWith. Compatibility manager 214 may then 
obtain the table and apply the rules to the slot’ s parameters to 
determine interconnect board 110’s compatibility With the 
slot. 

In FIG. 2, electronic system 200 may be a computer, media 
server, storage server, telecommunications server, sWitch or 
router for a communication netWork, although the invention 
is not limited to these embodiments. 

In accordance With one embodiment, system control logic 
204 controls the overall operation of electronic system 200 
and is intended to represent any of a Wide variety of logic 
device(s) and/or executable content to implement the opera 
tion of electronic system 200, described herein. In this regard, 
system control logic 204 may Well comprise a compute blade, 
microprocessor, netWork processor, microcontroller, FPGA, 
ASIC, executable content to implement such control features 
and/ or any combination thereof. The functionality of system 
control logic 204 may be distributed and/or hierarchical 
across a plurality of such device(s) and/or executable content. 

Electronic system 200 further includes system memory 
206 to store information/features offered by electronic sys 
tem 200. System memory 206 may be used to store temporary 
variables or other intermediate information during execution 
of instructions by system control logic 204. System memory 
206 may Well include a Wide variety of memory media includ 
ing but not limited to volatile memory, non-volatile memory, 
?ash, programmable variables or states, random access 
memory (RAM), read-only memory (ROM), ?ash, or other 
static or dynamic storage media. 

In accordance With one example embodiment, machine 
readable instructions can be provided to system memory 206 
from a form of machine-accessible medium. As used herein, 
a machine-accessible medium is intended to represent any 
mechanism that provides (i.e., stores and/or transmits) infor 
mation in a form readable by a machine (e.g., electronic 
system 200). For example, a machine-accessible medium 
may Well include: ROM; RAM; magnetic disk storage media; 
optical storage media; ?ash memory devices; electrical, opti 
cal, acoustical or other form of propagated signals (e. g., car 
rier Waves, infrared signals, digital signals); and the like. 
Instructions may also be provided to system memory 206 via 
a remote connection through system I/O interfaces 208 (e.g., 
over a communication netWork). 

System I/O interfaces 208 may enable one or more element 
(s), e. g., system control logic 204, to interact With input 
and/ or output devices, for example, a mouse, keyboard, 
touchpad, cathode ray tube monitor, liquid crystal display, 
etc. 

As mentioned above, interconnects 212 represent elements 
of electronic system 200 that may include interconnect 
boards (e.g., interconnect boards 110, 120 and 130). In addi 
tion, interconnects 212 may Well further include one or more 
of a compute blade, media blade, a sWitch blade, storage 
blade, and the like, although the invention is not limited to 
only these types of blades. 
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10 
As mentioned above, compatibility manager 214 may be 

encompassed Within an interconnect board (e. g., interconnect 
board 110) of interconnects 212. Alternatively, compatibility 
manager 214 may Well be communicatively coupled to an 
interconnect board and/or other interconnects of intercon 
nects 212 through e.g., communication channel(s) 202. The 
functionality of compatibility manager 214 may be provided 
via communication channel(s) 202 to interconnects 212. The 
functionality of compatibility manager 214 may be hierarchi 
cal (e. g., at the interconnect and/ or modular platform level) or 
may be distributed (e. g. across multiple interconnects). 

According to one example embodiment, compatibility 
manager 214’s determination of compatibility of a module 
to-slot or a module-to-module coupling may Well be imple 
mented in hardWare, softWare, ?rmware, or any combination 
thereof. For example, compatibility manager 214 may Well be 
implemented as one or more of an ASIC, special function 
controller or processor, FPGA, other hardWare device, and 
?rmware or softWare to perform at least the functions 
described herein. 

In the previous descriptions, for the purpose of explana 
tion, numerous speci?c details Were set forth in order to 
provide a thorough understanding of the invention. It Will be 
apparent, hoWever, to one skilled in the art, that the invention 
can be practiced Without these speci?c details. In other 
instances, structures and devices Were shoWn in block dia 
gram form in order to avoid obscuring the invention. 

References made in the speci?cation to the term “respon 
sive to” are not limited to responsiveness to only a particular 
feature and/or structure. A feature may also be “responsive 
to” another feature and/or structure and also be located Within 
or included With that feature and/or structure. Additionally, 
the term “responsive to” may also be synonymous With other 
terms such as “communicatively coupled to” or “operatively 
coupled to”, although the term is not limited in this regard. 

References made in the speci?cation to “one embodiment” 
or “an embodiment” means that a particular feature, structure 
or characteristic described in connection With that embodi 
ment is included in at least one embodiment of the invention. 
Thus, the appearances of the phrase “in one embodiment” 
appearing in various places throughout the speci?cation are 
not necessarily all referring to the same embodiment. Like 
Wise, the appearances of the phrase “in another embodiment,” 
or “in an alternate embodiment” appearing in various places 
throughout the speci?cation are not all necessarily referring 
to the same embodiment. 

While the invention has been described in terms of several 
embodiments, those of ordinary skill in the art Will recogniZe 
that the invention is not limited to the embodiments 
described, but can be practiced With modi?cation and alter 
ation Within the spirit and scope of the appended claims. The 
description is thus to be regarded as illustrative of, rather than 
limiting the scope and coverage of the claims appended 
hereto. 
What is claimed is: 
1. An apparatus comprising: 
an interconnect including a slot and parameters associated 

thereWith; and 
a compatibility manager to obtain from a module a table 

including the module’s parameters and rules associated 
thereWith, the table obtained When the module is 
coupled to the slot, Wherein the compatibility manager 
applies the rules to the slot’ s parameters to determine the 
module’s compatibility With the slot, the rules being 
obtained by the manager from the module, each of the 
rules, as obtained by the manager from the module, 
being associated With one or more of the parameters, and 
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if, as a result of applying the rules to the slot’s param 
eters, the compatibility manager makes a determination 
that multiple compatible con?gurations exist With 
respect to the module’s compatibility With the slot, the 
compatibility manager is to forward the determination to 
one or more applications for resolution, and also if, 
based upon the applying of the rules to the slot’s param 
eters, the compatibility manager determines that a cer 
tain applied rule indicates incompatibility betWeen the 
module and the slot but another applied rule indicates 
compatibility betWeen the module and slot, the compat 
ibility manager is to resolve con?ict betWeen the certain 
applied rule and the another applied rule based upon a 
preference for compatibility. 

2. An apparatus according to claim 1, Wherein the inter 
connect comprises a carrier card capable of operatively cou 
pling to a backplane of a modular platform. 

3. An apparatus according to claim 2, Wherein the module 
is a meZZanine card. 

4. An apparatus according to claim 1, the apparatus further 
comprising: 

a memory to store executable content; and 
a control logic, communicatively coupled With the 
memory, to execute the executable content, to imple 
ment an instance of the compatibility manager. 

5. An apparatus according to claim 4, Wherein the control 
logic comprises control logic implemented in a netWork pro 
cessor. 

6. A system comprising: 
a modular platform; 
an interconnect operatively coupled to the modular plat 

form and including a slot and parameters associated 
thereWith; and 

a compatibility manager to obtain from a module a table 
including the module’s parameters and rules associated 
thereWith, the table obtained When the module is 
coupled to the slot, Wherein the compatibility manager 
applies the rules to the slot’s parameters to determine the 
module’s compatibility With the slot, the rules being 
obtained by the manager from the module, each of the 
rules, as obtained by the manager from the module, 
being associated With one or more of the parameters, and 
if, as a result of applying the rules to the slot’s param 
eters, the compatibility manager makes a determination 
that multiple compatible con?gurations exist With 
respect to the module’s compatibility With the slot, the 
compatibility manager is to forWard the determination to 
one or more applications for resolution, and also if, 
based upon the applying of the rules to the slot’s param 
eters, the compatibility manager determines that a cer 
tain applied rule indicates incompatibility betWeen the 
module and the slot but another applied rule indicates 
compatibility betWeen the module and slot, the compat 
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12 
ibility manager is to resolve con?ict betWeen the certain 
applied rule and the another applied rule based upon a 
preference for compatibility. 

7. A system according to claim 6, Wherein the modular 
platform operates in compliance With a speci?cation called 
the Advanced Telecommunications Computing Architecture 
Base Speci?cation. 

8. A system according to claim 6, Wherein the interconnect 
comprises a carrier card. 

9. A system according to claim 8, Wherein the module is a 
meZZanine card. 

10. A computer-readable storage medium storing content, 
Which, When executed by a machine causes the machine to 
perform operations comprising: 

obtaining from a module, a table including the module’s 
parameters and rules associated thereWith; and 

applying, by a compatibility manager, the rules to a slot’s 
parameters to determine the module’s compatibility 
With the slot upon coupling to the slot, the rules being 
obtained by the manager from the module, each of the 
rules, as obtained by the manager from the module, 
being associated With one or more of the parameters, and 
if, as a result of applying the rules to the slot’s param 
eters, the compatibility manager makes a determination 
that multiple compatible con?gurations exist With 
respect to the module’s compatibility With the slot, the 
compatibility manager is to forWard the determination to 
one or more applications for resolution, and also if, 
based upon the applying of the rules to the slot’s param 
eters, the compatibility manager determines that a cer 
tain applied rule indicates incompatibility betWeen the 
module and the slot but another applied rule indicates 
compatibility betWeen the module and slot, the compat 
ibility manager is to resolve con?ict betWeen the certain 
applied rule and the another applied rule based upon a 
preference for compatibility. 

11. A computer-readable storage medium according to 
claim 10, the operations further comprising: 

arranging the rules in a sequential order, Wherein the rules 
are applied in the sequential order. 

12. A computer-readable storage medium according to 
claim 11, Wherein the one or more of the sequentially applied 
rules is expressed in Boolean terms and the Boolean terms are 
used to resolve a rules con?ict. 

13. A computer-readable storage medium according to 
claim 11, Wherein a ?rst rule satis?ed determines compatibil 
ity. 

14. A computer-readable storage medium according to 
claim 13, Wherein the rules are sequentially arranged based, 
at least in part, on a preference to apply a given rule ?rst in the 
sequence. 


